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  This	  study	  tests	  Yerba	  Santa	  (Eriodictyon	  crassifoliu)	  to	  determine	  if	  this	  
plant	  promotes	  cell	  genera8on.	  We	  wanted	  to	  determine	  if	  there	  was	  a	  
quan8ﬁable	  way	  in	  which	  cells	  with	  added	  Yerba	  Santa	  extract	  would	  grow	  at	  a	  
diﬀerent	  rate	  than	  those	  unaﬀected.	  We	  chose	  this	  plant	  because	  of	  past	  
ethnobotanical	  proper8es	  that	  the	  Chumash	  Indians	  observed.	  The	  Chumash	  
Indians	  would	  use	  Yerba	  Santa,	  in	  a	  tea,	  to	  treat	  internal	  ailments	  such	  as	  
coughs,	  chest	  pain,	  and	  fever.	  They	  would	  also	  use	  this	  plant	  externally	  to	  treat	  
wounds	  or	  soreness.	  	  E.	  crassifolium	  is	  also	  used	  in	  the	  medical	  ﬁeld	  today.	  It	  is	  
used	  in	  treatments	  similar	  to	  the	  way	  the	  Chumash	  used	  the	  plant.	  Doctors	  
today	  use	  Yerba	  Santa	  to	  treat	  tuberculosis,	  bronchi8s,	  and	  dry	  mouth.	  It	  is	  
also	  used	  to	  treat	  joint	  pain,	  insect	  bites,	  and	  sprains	  (Timbrook	  2007).	  
	  	  	  	  	  	  	  	  	  	  	  	  In	  order	  to	  determine	  if	  Yerba	  Santa	  increases	  ﬁbroblast	  growth	  in	  cells,	  
we	  used	  ﬁbroblast	  outgrowth	  from	  Carassius	  auratus	  scales	  as	  an	  assay	  
because	  their	  ﬁbroblasts	  are	  known	  to	  proliferate	  rapidly	  making	  them	  easily	  
observable	  in	  the	  8me	  frame	  of	  this	  study	  (Graham	  et	  al.	  2013).	  	  We	  
hypothesized	  that	  scales	  treated	  with	  the	  Yerba	  Santa	  extract	  would	  exhibit	  
diﬀerent	  amounts	  of	  ﬁbroblast	  growth	  than	  scales	  treated	  with	  only	  a	  PBS	  
control.	  
	  	  	  	  	  	  	  	  	  	  	  We	  created	  an	  extract	  from	  Eriodictyon	  crassifolium	  by	  ﬁrst	  combining	  
2.017g	  of	  ground	  leaf	  8ssue	  with	  10	  mL	  of	  methanol	  and	  vortexing	  it.	  	  We	  then	  
put	  the	  extract	  in	  the	  speed	  vac	  for	  4	  hours	  to	  remove	  the	  methanol.	  	  We	  then	  
removed	  0.367	  g	  of	  extract	  and	  resuspended	  it	  with	  1	  mL	  modiﬁed	  PBS	  
(phosphate	  buﬀered	  saline).	  	  Modiﬁed	  PBS	  consisted	  of	  75	  mL	  PBS,	  0.03	  g	  
MgCl,	  0.017	  g	  CaCL,	  and	  0.027	  of	  5%	  dextrose.	  
	  	  	  	  	  	  	  	  	  	  We	  tested	  this	  extract	  using	  a	  ﬁsh	  keratocyte	  assay.	  	  We	  used	  the	  same	  
sized	  scales	  from	  various	  Carassius	  auratus	  ﬁsh	  for	  the	  assay.	  	  To	  obtain	  the	  
scales	  we	  set	  the	  ﬁsh	  on	  ice	  for	  approximately	  90	  seconds	  and	  pulled	  a	  single	  
scale	  at	  a	  8me	  with	  forceps.	  	  Two	  scales	  were	  placed	  on	  each	  slide.	  	  All	  slides	  
and	  forceps	  were	  sani8zed	  and	  ﬂamed.	  	  On	  5	  slides,	  modiﬁed	  PBS	  was	  placed	  
on	  each	  scale	  with	  15	  μL	  of	  modiﬁed	  PBS	  and	  a	  coverslip	  was	  placed	  over	  each	  
of	  the	  10	  scales.	  	  Next,	  we	  placed	  12	  scales	  on	  6	  slides	  and	  added	  15	  μL	  of	  
modiﬁed	  PBS	  with	  extract	  to	  each	  scale	  before	  adding	  the	  coverslip.	  	  	  
	  	  	  	  	  	  	  	  	  A]er	  making	  the	  slides,	  we	  created	  humidity	  chambers	  for	  each	  slide.	  	  We	  
dampened	  Kim	  wipes	  and	  wrapped	  one	  around	  each	  slide	  before	  placing	  them	  
each	  in	  a	  petri	  dish.	  	  We	  then	  stacked	  the	  dishes	  and	  wrapped	  a	  layer	  of	  8n	  foil	  
around	  them.	  	  A]er	  24	  hours,	  pictures	  were	  taken	  and	  analyzed	  by	  measuring	  
the	  surface	  area	  of	  growth	  using	  ImageJ	  So]ware.	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Introduc/on:	  
Methods	  and	  Materials:	  
Ethnobotany	   is	   a	   promising	   way	   of	   discovering	   new	  
drugs,	   drawing	   on	   the	   knowledge	   of	   genera8ons	   of	  
tradi8onal	   healers.	   The	   healing	   quali8es	   of	   Yerba	   Santa	  
(Eriodictyon	   crassifolium)	   have	   been	   recognized	   for	  
hundreds	   of	   years	   by	   Chumash	   Indians	   and	   Spanish	  
missionaries,	   so	  much	   so	   that	   they	   came	   to	   call	   it	   “holy	  
herb”.	   We	   decided	   to	   determine	   the	   eﬃcacy	   of	   Yerba	  
Santa	   by	   extrac8ng	   poten8ally	   bioac8ve	   molecules	   in	  
methanol	  and	  then	  using	  this	  extract	  to	  treat	  scales	  from	  
goldﬁsh	   (Carassius	   auratus)	   to	   test	   the	   hypothesis	   that	  
the	   Yerba	   Santa	   extract	   would	   alter	   the	   growth	   of	  
ﬁbroblasts.	   Compared	   to	   scales	   treated	   with	   only	  
modiﬁed	   PBS,	   scales	   treated	   with	   Yerba	   Santa	   extract	  
exhibited	  greater	  areas	  of	  cell	  growth;	  the	  average	  growth	  
area	   for	   the	   PBS	   control	   was	   0.3701mm2	   compared	   to	  
4.1118	  mm2	   for	   the	  Yerba	  Santa	  extract.	  The	  p	  value	   for	  
this	  was	  0.004711	  leading	  us	  to	  believe	  that	  this	  result	   is	  
highly	   signiﬁcant;	   therefore	  we	   accepted	   our	   hypothesis	  
and	  concluded	   that	   the	  Yerba	  Santa	  promoted	  ﬁbroblast	  





	   	   	   	   	   	   	   	   	  We	  performed	  Student’s	  t	  test	  for	  unpaired	  data	  
with	   unequal	   variance	   and	   obtained	   a	   p	   value	   of	  
0.004711,	  which	  is	  much	  smaller	  than	  0.05,	  therefore	  we	  
must	   reject	   the	   null	   hypothesis;	   there	   is	   a	   diﬀerence	  
between	   the	   two	   treatments.	   Looking	   at	   the	   means,	  
0.3701mm2	  for	  the	  control	  and	  4.1118	  for	  the	  Yerba	  Santa	  
extract	   we	   see	   that	   the	   area	   of	   ﬁbroblast	   growth	   was	  
larger	  for	  scales	  treated	  with	  the	  extract.	  This	  leads	  us	  to	  
believe	   that	   something	   present	   in	   the	   extract	   is	   causing	  
the	   ﬁbroblasts	   to	   proliferate	   at	   a	   greater	   rate	   than	   in	  
modiﬁed	  PBS	  alone.	  The	  standard	  devia8on	  for	  the	  Yerba	  
Santa	   treatment	   group	   was	   3.6696	   which	   shows	   that	  
there	  was	  fairly	  high	  amount	  of	  varia8on	  about	  the	  mean	  
whereas	   the	   control	   group	   had	   a	   standard	   devia8on	   of	  
0.4215	   with	   the	   data	   all	   clustered	   much	   closer	   to	   the	  
mean.	   The	   large	   standard	   devia8on	   in	   the	   treatment	  
group	  can	  be	  aoributed	  to	  outliers	  among	  the	  treatment	  
group	   such	   as	   one	   scale	   having	   13.362	   mm2	   of	   growth	  
while	   one	   presented	   with	   no	   growth.	   These	   results	   are	  
similar	  to	  those	  found	  in	  a	  study	  of	  Chromolaena	  odorata	  
which	  had	  tradi8onally	  been	  used	  in	  Vietnam	  as	  a	  topical	  
treatment	   for	   wounds	   and	   burns	   and	   was	   found	   to	  
enhance	  ﬁbroblast	  growth	  compared	  to	  ﬁbroblasts	  grown	  
in	  medium	  supplemented	  only	  with	  fetal	  calf	  serum(Phan,	  
Hughes,	  and	  Cherry	  1998).	  In	  both	  cases	  ﬁbroblast	  growth	  
was	  enhanced	  by	  applica8on	  of	  an	  aqueous	  extract	  of	  the	  
leaves	  of	  plants	  used	  in	  tradi8onal	  medicine.	  	  
Discussion:	  
Study	  Site:	  
	  	  	  	  	  	  	  	  	  	  	  We	  mainly	  used	  Dr.	  Nofziger	  Plank’s	  research	  lab	  to	  conduct	  our	  
research.	  The	  Yerba	  Santa	  was	  obtained	  from	  the	  side	  of	  Mulholland	  Highway	  
and	  the	  goldﬁsh	  were	  obtained	  from	  the	  Marine	  Biology	  lab	  at	  Pepperdine	  
University.	  	  
Eriodictyon	  crassifolium:	  Also	  known	  as	  
Yerba	  Santa,	  this	  plant	  has	  been	  
recognized	  for	  its	  healing	  quali8es	  by	  
Chumash	  Indians	  and	  Spanish	  
Missionaries	  
Yerba	  Santa	  extract	  was	  
created	  using	  the	  leaves	  
of	  the	  plant	  	  
The	  Vortex	  was	  used	  to	  
suspend	  the	  plant	  leaves	  
in	  methanol	  to	  create	  
the	  extract	  
	  	  	  -­‐	  	  We	  demonstrated	  our	  hypothesis	  that	  the	  growth	  of	  new	  ﬁbroblasts	  from	  
goldﬁsh	  scales	  treated	  with	  the	  Yerba	  Santa	  extract	  was	  diﬀerent	  than	  growth	  
of	  those	  in	  the	  control	  group	  	  
-­‐	  Average	  growth	  area	  for	  the	  PBS	  control	  was	  0.3701mm2	  compared	  to	  4.1118	  
mm2	  for	  the	  Yerba	  Santa	  extract,	  more	  growth	  occurred	  in	  the	  treatment	  
group	  
	  	  	  -­‐	  Diﬀerence	  in	  growth	  was	  sta8s8cally	  diﬀerent	  as	  Student’s	  t	  test	  yielded	  a	  p	  
value	  of	  0.00471	  
	  	  	  -­‐	  The	  Yerba	  Santa	  plant	  promotes	  ﬁbroblast	  growth	  
	  Slides	  contained	  2	  scales-­‐	  
one	  group	  was	  treated	  with	  
PBS	  and	  the	  other	  was	  
treated	  with	  PBS	  plus	  extract	  
Humidity	  chambers	  were	  
constructed	  by	  using	  
dampened	  Kim	  wipes	  and	  
covering	  petri	  dishes	  in	  
aluminum	  foil	  
This	  picture	  shows	  the	  growth	  of	  a	  scale	  (outlined	  in	  yellow)	  treated	  
with	  only	  modiﬁed	  PBS,	  no	  extract.	  	  Surface	  area	  was	  measured	  using	  
ImageJ	  so]ware.	  
This	  picture	  shows	  the	  growth	  of	  a	  scale	  (outlined	  in	  yellow)	  
treated	  with	  PBS	  and	  extract.	  	  Surface	  area	  was	  measured	  using	  
ImageJ	  so]ware.	  
	  
Figure	  1	  shows	  sta8s8cal	  diﬀerence	  between	  ﬁbroblast	  growth	  with	  and	  without	  Yerba	  Santa	  added	  into	  the	  media	  
on	  the	  scales.	  Yerba	  Santa	  is	  shown	  to	  posi8vely	  aﬀect	  the	  growth	  of	  ﬁbroblasts	  on	  goldﬁsh	  scales.	  	  	  We	  were	  able	  
to	  ﬁnd	  ﬁnd	  sta8s8cal	  diﬀerence	  using	  Student’s	  t	  test	  which	  produced	  a	  p	  value	  of	  P=0.004711.	  
